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MAGNETIC CONSTRUCTION MODULES 
FOR CREATING THREE-DIMENSIONAL ASSEMBLIES 

Field of the Invention 

The present invention relates to construction modules having magnetic 
surfaces and which can be magnetically coupled to form three-dimensional assemblies. 

Background of the Invention 

U.S. Patent No. 6,566,992 and German Patent No. DE 202 02 183 U1 
describe structures that can be created by connecting bars or plates containing 
magnets and ferromagnetic balls. The '992 Patent discloses that three-dimensional 
structures can be created from balls and bars joined by magnetic attraction. However, 
self-supporting structures of bars and balls are limited to those made from triangular 
units (i.e. closed structures of three bars and three balls). The '183 Patent describes 
flat triangles, squares and rectangles used in conjunction with ferromagnetic balls to 
create a limited range of geometric constructions. The flat shapes disclosed in the '183 
Patent consist of magnets inserted in the corners of a triangular or square piece, or six 
magnets in a rectangular plate which can be attached to steel balls to create a limited 
number of three-dimensional shapes. 

Summary of the Invention 

The present invention utilizes planar square modules which can be 
assembled to to form a wide range of three-dimensional structures. Each of the square 



modules has magnets permanently inserted in each of its four corners. A fifth magnet 
is inserted permanently at the midpoint of one edge of the square module. Each of the 
square modules has a slot opening at the midpoint of one edge and has a width that is 
equal to the thickness of the square module. Two square modules can be assembled 
by joining them at their slots to form a three-dimensional cruciform structure. More 
complex structures can be formed from square modules, cruciform structures and/or 
ferromagnetic balls, which are held together by attraction of the magnets in the square 
modules. The magnetic construction modules of the present invention provide a greatly 
expanded range of self-supporting, three-dimensional structures compared to those 
provided by the prior art. 

Brief Description of the Drawings 

For a better understanding of the present invention, reference is made to the 
following detailed description of various exemplary embodiments considered in 
conjunction with the accompanying drawings, in which: 

FIG. 1A is an elevational view of a square module constructed in 
accordance with one exemplary embodiment of the present invention, the module 
containing five magnets having exposed surfaces whose polarities are indicated by an 
"S" or an "N" designation. 

FIG. 1 B is a top plan view of the square module of FIG. 1 A. 

FIG. 2 is a perspective view showing the module of FIG. 1 interlocked with 
another identical module to make a cruciform assembly. 
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FIG. 3 is an partially cut-away elevational view showing a square module 
constructed in accordance with another exemplary embodiment of the present 
invention. 

FIG. 4 is a perspective view showing the cruciform assembly of FIG. 2 
stacked on top of another identical cruciform assembly. 

FIG. 5 is a perspective view of an assembly made from three of the 
modules shown in FIG. 1A, two of which are in the form of the cruciform assembly of 
FIG. 2. 

FIG. 6 is a perspective view of the assembly of FIG. 5 shown in 
combination with another cruciform assembly and two ferromagnetic balls attached to 
various magnetic surfaces of the assembly. 

FIG. 7 is a perspective view of the stacked assemblies of FIG. 4 oriented 
horizontally, rather than vertically, with two ferromagnetic balls attached to magnetic 
surfaces at the free ends of the assemblies. 

Disclosure of the Invention 

As shown in FIGS. 1A and 1B, a planar square module 10 is fabricated as 
a square plate of thickness "T", having opposed planar surfaces 12, 14, edges 16, 18, 
20, 22 and corners 24a, 24b, 24c, 24d biased at about 45 degrees. Magnets 26a, 26b, 
26c, 26d are inserted permanently in each of the four corners 24a, 24b, 24c, 24d of the 
square module 10 with one surface 28a, 28b, 28c, 28d of each magnet exposed. The 
magnets 26a, 26b, 26d, 26e are oriented so that their exposed surfaces 28a, 28b, 28c, 
28d in adjacent corners (e.g., corners 26a and 26b) have opposite polarities to each 



3 



other, indicated in FIG. 1A as N for north and S for south. A fifth magnet 26e is 
inserted permanently at the midpoint of the edge 16 of the square module 10 so that 
one surface 28e of the magnet 26e is exposed. The exposed surface 26e may have 
either polarity N or polarity S. A slot 34 opens at the midpoint of the edge 20 of the 
square module 10, so that it is diametrically opposite to the magnet 26e. The slot 34 
has a width "W" that is equal to or slightly greater than the thickness "T" of the square 
module 10 and extends parallel to the edges 18, 22, preferably to half of the distance 
between the edge 20 and the edge 16. 

The square module 10 may be fabricated from a solid plate 30 with 
pockets 32a, 32b, 32c, 32d, 32e in the corners 24a, 24b, 24c, 24d and the middle of the 
edge 16, respectively, formed by molding or drilling the pockets 32a, 32b, 32c, 32d, 32e 
into the solid plate 30, or by some other method known in the art. Each pocket 32a, 
32b, 32c, 32d, 32e has a size and shape such that the corresponding magnet 26a, 26b, 
26c, 26d, 26e can be inserted permanently into the respective pocket 32a, 32b, 32c, 
32d, 32e. Each magnet 26a, 26b, 26c, 26d, 26e and its corresponding pocket 32a, 
32b, 32c, 32d, 32e may be cylindrical, rectangular, or have some other shape 
depending on the magnetic attraction desired. 

FIG. 2 shows a three-dimensional cruciform assembly 36 formed by 
interlocking the square module 10 with another identical square module 10'. The 
modules 10, 10' preferably are identical to each other. In FIG. 2, corresponding 
elements of each module 10, 10' have the same reference numerals, with the elements 
of module 10' being differentiated from those of module 10 by use of a prime symbol 
(e.g., module 10 is provided with a corner magnetic surface 28d and module 10' is 
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provided with a corner magnet 28d'). With the foregoing explanatory comments in 
mind, each of the slots 34, 34' of the square modules 10, 10' slides completely over the 
planar surfaces 12, 14, 12', 14' of the other module 10, 10' to create a cruciform 
assembly 36, in which the planar surfaces 12, 14' of the two square modules 10, 10' are 
oriented at 90 degrees to each other. The edge 16 of one square module 10 preferably 
is flush with the edge 20 of the other square module 10. Similarly, the edge 16' of one 
square module 10' preferably is flush with the edge 20' of the other square module 10'. 
The magnetic surfaces 28e, 28e' of the respective square modules 10, 10' are 
diametrically opposed to each other on the cruciform assembly 36. 

In an alternative embodiment, two identically shaped members, such as 
member 38 of FIG. 3, are joined to form a hollow square plate 39 having a similar 
arrangement of elements to the square module 10. Each member 38 has half-pockets 
40a, 40b, 40c, 40d, 40e, a slot 42 and a raised edge 44 integrally formed therein. The 
raised edge 44 generally runs along the perimeters of the member 38 and the slot 42, 
except where it defines the half-pockets 40a, 40b, 40c, 40d, 40e. Two identically 
shaped members 38 may be joined by glue or by welding along their respective raised 
edges 44, forming a hollow plate 39 having a central compartment 41. The half- 
pockets 40a, 40b, 40c, 40d, 40e on one member 38 are aligned with and joined to the 
half pockets 40a', 40b', 40c', 40d', 40e' of a mirror image member 38' to form pockets 
32a, 32b, 32c, 32d, 32e for insertion of the respective magnets 26a, 26b, 26c, 26d, 
26e. An object, such as a label or decoration, may be placed within the compartment of 
the hollow plate 39 to enhance its appearance. The members 38, 38' may be formed in 
different colors or of different materials. 
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As shown in FIGS. 4-7, a wide variety of assembled structures, ranging 
from the simple to the extremely complex, can be created by the imaginative user by 
combining cruciform assemblies 36, square modules 10 and ferromagnetic balls 46. 

The assembly 48 of FIG. 4 is formed by joining a cruciform assembly 36 
to a cruciform assembly 36' having components and reference numbers identical to 
those of the cruciform assembly 36 (see FIG. 2). The cruciform assemblies 36, 36', are 
joined at the magnetic surface 28e of the cruciform module 36' and the magnetic 
surface 28e" of the cruciform module 36, both magnetic surfaces 28, 28e' being hidden 
in FIG. 4 by the cruciform modules 36, 36'. The orientation of the cruciform modules 
36, 36' with respect to each other is maintained by the magnetic attraction of their 
respective corner magnets where the two cruciform modules 36, 36' adjoin each other 
(e.g., magnet 26c of assembly 36 and magnet 26d of assembly 36' are attracted to 
each other and magnet 26c' of assembly 36 and assembly 26d' of assembly 36' are 
attracted to each other). 

In the assembly 50 of FIG. 5, the cruciform assembly 36 of FIG. 2 has 
been joined to a square module 10", which has the same elements as square modules 
10, 10' except that the reference numbers of 10" are denoted by a double-prime 
symbol. A square module 10 of cruciform assembly 36 is inserted into the slot 34" of 
square module 10". The square module 10" is held in place by magnetic attraction 
between corner magnet 26b" of square module 10" and corner magnet 26c of cruciform 
assembly 36 and between corner magnet 26c" of square module 10" and corner 
magnet 26b of cruciform assembly 36, both magnet 26c" and magnet 26b being hidden 
in FIG. 4. 
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In the assembly 52 of FIG. 6, a second cruciform assembly 36' has been 
attached to the cruciform assembly 36 of FIG. 5 through magnetic attraction between 
corner magnet 26d of assembly 36 and corner magnet 26a of assembly 36' and 
between corner magnet 26c of assembly 36 and corner magnet 26b of assembly 36' 
(corner magnets 26c and 26d are hidden in FIG. 6). Ferromagnetic balls 46, shown in 
FIG. 6 as being joined to corner magnet 26a of cruciform assembly 36 and end magnet 
26e" of square module 10" (both magnet 26a and magnet 26e" being hidden in FIG. 6), 
may be used as connectors to other square modules or cruciform assemblies oriented 
at any of a wide range of angles relative to the planar surfaces of the assemblies when 
the ferromagnetic balls 46 are attached to magnets of any type. 

A rotating structure, such as the assembly 54 of FIG. 7, may be created 
by magnetically attaching ferromagnetic balls 46 to the magnets 26e, 26e' which are at 
opposite ends of the assembly 48 (i.e., magnet 26e of assembly 36 and magnet 26e' of 
assembly 36', both of said magnets being hidden in FIG. 7). The assembly 48 can be 
made to rotate freely while the ferromagnetic balls 46 are held stationary. For example, 
magnetic attraction/repulsion from nearby magnets can be used in conjunction with the 
rotating structure 48 to create a motor. 

Although the invention disclosed herein has been described with 
reference to particular embodiments, it is to be understood that these embodiments are 
merely illustrative of the principles and applications of the present invention. It is 
therefore to be understood that numerous modifications may be made to the illustrative 
embodiments and that other arrangements may be devised without departing from the 
spirit and scope of the invention. For example, the planar modules may be made in 
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other rectangular shapes than a square, or in shapes having a number of corners other 
than four, such as triangular or hexagonal shapes. The slots may be formed so as to 
open at a corner of a planar module and extend inward at an angle to one or more 
edges of the module. The shape of the slot itself may be formed so that the planar 
surfaces of two interlocked modules are oriented at some angle other than 90 degrees. 

NWK2: 1 1 15045.02 
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FIG. ST 



